securities as a discriminatory financial taxation policy in which the most inelastic asset demands receive the highest taxation rates.
The peculiar features of Brazil's financial system have been recognized as a stumbling block to estimating the demand for money and for isolating the role of money in the inflation process (Gelb et al. 1980 ). Below we present evidence that the availability of alternative assets as a source of finance for the government and a store of value for agents has had important quantifiable effects on the demand for money and the relationships among government deficits, money growth, and inflation. Taking account of alternative assets allows one to explain much of the observed rise in monetary velocity (see Figure 1 ) and the puzzling fact that Brazil, unlike other high-deficit developing economies experiencing high inflation, shows money growth innovationsfollowing rather than preceding those in inflation (Hanson 1980).
We first develop a steady-state model of money-market equilibrium, which stresses the long-term connections between government financial policy, inflation, and real asset supplies and demands. This equilibrium model is nested within a short-term dynamic model allowing deviations from equilibrium in section 2. In estimating and testing the model we pay particular attention to problems of model specification commonly encountered in the estimation of money demand equations. We find that-contrary to the results of previous studies Brazilian money demand appears responsive and stable. Section 3 turns to the issue of the connection between government deficits and inflation. There we argue that the peculiar pattern of intertemporal "cause and effect" between money and prices in Brazil is consistent with the predictions of section 1. Specifically, innovations in deficits can be seen as the 'Yorcing process" to which other nominal variables respond.
ESTIMATING MONEY DEMAND
The estimation of money demand provides a short-term indicator of economic activity and a long-term guide to inflation targeting. In Brazil, selective government intervention in asset markets (e.g., interest rate ceilings, time-varying inflation indexation rules and treasury bill supply policy) along with high and changing rates of inflation make interest rates unappealing short-term indicators. Data on GNP is generally considered poor and is subject to extensive revisions. From the long-term perspective, the persistence of high and varying rates of inflation and the government's reliance on the inflation tax further motivate an interest in money demand, in order to connect long-term government policy with the time path of inflation.
Money demand estimation in the Brazilian context entails a unique set of potential advantages and pitfalls. The potential problems include an active and expanding market for repurchase agreements backed by treasury securities, the computerization of banking in the 1970s, and the existence of a black market for dollars. The latter provides a potential alternative to cruzeiro holdings, while the former two imply a change in transaction cost due to improvements in transaction technology and the available range of accessible alternative assets. Dornbusch et al. (1983) find that the dollar black market in Brazil appears to be unrelated to currency substitution. Below we report evidence consistent with this view. On the positive side, high and varying rates of inflation magnify incentives for active short-term portfolio adjustment, allowing identification of such adjustments on an empirical level. Moreover, Brazilian asset markets enjoy just the right degree of regulation, variety, and sophistication for the purposes of money demand estimation; moneyholders may choose to hold any of several alternative assets with observable rates of return which vary independently of one another mainly because of regulation.
The existing literature on money demand in Brazil bypasses some of these unique opportunities. Indeed, many studies ignore the existence of interest-bearing domestic assets in Brazil, and focus instead on the expected rate of inflation. Moreover, existing models have not emphasized the role of the treasury bill market in influencing money demand. 1 Domestic assets in Brazil for the period 1972-1981 may be classified usefully by the determinants of their rates of return: cash and demand deposits that earn zero nominal interest, assets with pre-fixed interest whose principal receives a government-determined rate of indexation2 (retirement accounts, government bonds, and passbook savings accounts), government treasury bills which also serve as backing for repurchase agreements, "bills of exchange" issued by finance companies which earn a market-determined rate of return,3 and bank time deposits which earn pre-fixed, regulated rates of return.
tSee Calomiris and Domowitz (1987) for a literature review. 2During our period almost all indexed assets received "monetary correction," while a few received the more generous "exchange correction." The indexation formulae are related to past inilation, but subject to frequent and drastic change. For example, a ceiling of 50 percent was placed on monetary correction for 1980, when the inflation rate was nearly twice that. 3 Rates of return on bills of exchange were limited by regulation before 1975. We use the consumer credit rate in Rio de Janeiro as our measure of the return on bills of exchange. This allows us to capture nonpecuniary "convenience" services or other means by which competing Elnanceiras transferred excess proElts which came from interest rate ceilings. We allow relative rates of return as well as income and transacting cost to enter the demand for zero-interest money: 
MODEL ESTIMATION AND TESTING
Based on the discussion in the previous section, we posit a long-term relationship for desired real money balances of the form m* = k + aop + aly + a2Tre + a3il + a4i2 + aSi3 + a6v, (4) where all lowercase letters denote logarithms of variables; m* is desired real balances; p is the price level; y is income; Tre iS expected inflation; v is the logarithm of T-bill velocity, and il, i2, i3, are the logarithms of the interest rates described in the preceding section. The price level is included in order to test the zero-homogeneity assumption (aO = 0) Based on (4), the error-correction rule for real balances iS4 Amt = ,Bo + ,BlApt + 25Tt + 3tilst + 4ti2,t + 5ti3,t + 6AVt
in which we have imposed long-term price homogeneity (aO = 0) and a long-term unit income elasticity (a1 = 1). The validity ofthese restrictions is testable simply by adding the terms a1p,-1 and a2y,-1 to the right-hand side of (5) and testing the hypotheses a1 = 0 and a2 = 0. Our data are monthly, extending from March 1972 to the end of 1981. A complete description of data sources is given in a Data Appendix, available from the authors. The choice of estimation period is dictated to some extent by our interest in the role of repurchase agreements in treasury bills. Prior to 1972 such repurchase agreements were not very common. In recent years the growth of repurchase agreements in government bonds as well as bills makes treasury bill velocity a less appealing proxy for repurchase agreements. It also is the case that measuring the rate of indexation has become more difficult due to the growth in the number of assets receiving "exchange" correction instead of "monetary" correction. We have been unable to gather the right kind of information to sort out the potential confusion over the types of corrections in the most recent time periods.
Estimates of the coefficients in the money-demand relation (5) are reported in Table 1 . Instrumental variables estimation with respect to expected inflation is common to both sets of estimates reported.5 Version II estimates, however, are corrected for the potential endogeneity of the yields on bills of exchange and T-bills and T-bill velocity, as suggested above.6
A series of diagnostic tests of model specification are given in Table 2 . Tests of nonconstant residual variance are mixed. There is no evidence of dynamic ARCH effects (Engle 1982) , but a White (1980) test for heteroskedasticity overwhelmingly rejects the null of constant variance. As a consequence, all standard errors in Table 1 5 All variables were subjected to twelfth-differencing prior to estimation in order to remove a strong stochastic seasonal. Seasonal dummies were not sufficient. The instrumental variables for expected inflation included lags of the inflation rate, of oil price inflation, of (black market) exchange rate depreciation, and of nominal T-bond growth, in addition to a quadratic time trend. 6These variables are instrumented using four lags each of i2, i3, and v, as well as four lags of the exchange rate depreciation and oil price inflation. Khan (1979 Khan ( , 1980 . Leiderman (1980) reports income elasticities twice as large.
We also impose a zero restriction with respect to the effect of exchange rates on the money demand function, as suggested by our analysis of target balances in section 1. Dornbusch et al. (1983) argue that foreign currency substitution is not an important element in money demand.8 In order to test this hypothesis we add the rate of exchange rate depreciation as an opportunity cost to the set of interest rates in the model. As Table 2 shows, the hypothesis of zero explanatory contribution cannot be rejected. Point estimates of exchange rate effects are quite small in magnitude as well. Blejer (1978) found a large and significant effect of exchange rate depreciation in his study of Brazilian money demand. Blejer's use of annual data and his assumption of adaptive inflation expectations may explain the difference between his finding and ours. If currency depreciation predicts inflation (as our rational expectations forecasts of monthly inflation indicate it does), then by constraining annual expectations of inflation to depend only on the past rate of inflation, Blejer may have misinterpreted the indirect role of exchange rate depreciation (an inflation forecaster) as a direct currency-substitution effect.
The coefficients reported in Table 1 are not directly interpretable since they represent combinations of structural coefficients, including long-term elasticities and relative adjustment costs. We simply note that the estimated coefficients are of the expected sign, with the exception of those on the change in the T-bill rate and the change in T-bill velocity in version II, which are estimated with standard errors 7Standard Lagrange multiplier tests for serial correlation resulted in even higher marginal significance levels. All other statistics reported subsequently have been corrected for non-constant error variances. 8Empirical evidence on this point is given in Domowitz and Hakkio (1986) for industrialized countries and in Domowitz and Elbadawi (1987) for a country with relatively crude financial markets. These references all support the view that foreign currency substitution is not important for modeling domestic money demand. Table 3 .
Our long-term elasticities with respect to expected inflation are smaller than many of those reported in other studies. For example, Blejer (1978) reports a long-term coefficient of-0.35, compared to our estimates of-0. 16 and-0. 17. This may be due to the inclusion of asset yields and the use of forecasted inflation rather than lagged or actual inflation.
With respect to the dynamics, previous studies' mean and median adjustment lags have been large relative to those reported in Table 3 . This is because estimates of speeds of adjustment historically have been based on partial adjustment models (see Hendry 1980 for discussion). In contrast, mean lag estimates here are quite low, with adjustment lags ranging from 8.5 months for an income shock to 2 months for a shock to the rate of indexation. The lag distribution is skewed, however, and median lags are much shorter. Fifty percent of the adjustment to an income shock takes place within less than 3 months, for example.
Previous studies of the relationship between money and inflation (e.g., Hanson 1980) document a unique feature of the Brazilian economy. Changes in money do not predict changes in the price level, but changes in the price level do predict changes in money. This finding and the large increases in the growth rate of prices relative to money (rising velocity) have led the Brazilian authorities to claim that "cost-push" influences (like the oil price rises of the 1970s) have been the source of high Brazilian inflation.
Our model is consistent with a lagging response of nominal balances to changes in prices, and the rising velocity of money, but our interpretation of the source of Brazilian inflation is very different from the cost-push view. Nominal money in Brazil is endogenous to real asset demands and nominal government deElcits. Real money demand has been stable and responsive. Rising deficits are mainly to blame for secular rises in money, interest rates, prices, and exchange rates; thus money should not predict or cause changes in other nominal variables, as it would if the money stock were supplyZetermined.
In Table 4 we report the results of a VAR (Vector Autoregressive) model for Brazil, which includes money, prices, the bill-ofwxchange rate, the industrial production index, and public holdings of T-bills and indexed bonds. Innovations in nominal government debt aggregates serve as proxies for innovations in government deElcits.
The exogenous variables are time, time squared, eleven monthly dummy variables, a constant term, and lagged oil prices. All others are lagged endogenous variables. Five-month lag structures were used in the estimations. Treasury bills, which play an important role in repurchase agreements, are separated from treasury bonds. All variables except the bill-ofwxchange rate are in log levels. Table 4 gives an account of the avenues of prediction in the model. We Elnd that money does not predict prices, while bonds are one of the strongest predictors of prices. The bond supply is also a signiElcant predictor of the money supply and the exchange rate. At the same time, no other variable is important in predicting bonds. One way to measure the importance of the effects of each variable in the system on every other variable is the decomposition of forecast variance. This describes the percentage of a variable's forecast variance, over increasing time horizons, that can be attributed to innovations from each variable in the system. In order to run simulations of the system's responses to shocks and derive forecast-variance decompositions, it is necessary to order contemporaneous shocks when orthogonalizing the system. We order the variables from most "exogenous" to most "endogenous" as follows: T, IB, E, i2, Y, P, M.9 E is the black-market exchange rate. Table 4 illustrates the importance of public debt for E, i2, P, and M. Shocks to bonds produce positive responses to all nominal variables. Bond innovations account for 35 percent of the long-term (20 month) forecast variance of the price level and 55 percent of the exchange rate, while money innovations account for 1.5 percent and 8 percent of the respective forecast variances of the exchange rate and price level.
It is interesting to note that price innovations are neither statistically signiElcant nor economically important in accounting for changes in bonds. This may seem surprising, given that bonds are indexed partially to inflation. This result reflects the fact that past levels of bonds incorporate previous indexation adjustments. The importance of exchange rate innovations for bonds and the price level reflects expectations of inflation, and consequently, indexation.
These results are consistent with our model in which government deElcit policies and real asset demand functions together determine nominal money balances, which adjust with a lag to innovations in deElcits, interest rates and inflation.
The central role of deElcits in generating inflation may help explain the recent collapse of the "Cruzado Plan." In the absence of consistent reductions in the deElcit 'Yorcing process," price controls alone will not be successful for reducing inflation in the long term. Only if government spending is reduced and direct taxation is increased will Brazil be able to stem its inflationary tide. 
